Authors who wish to dedicate their works to the public may think they have no need for copyright or other intellectual property rights. However, if subsequent authors make contributions to an original author's work, those subsequent authors might be entitled to assert proprietary rights in their contributions, thereby defeating the intent of the original author to dedicate his work to the public. The GNU Project is a worldwide collaborative effort to develop high quality software and make it available to the general public. To ensure unrestricted public access, the GNU Project licenses its software under the GNU General Public License ("GPL"), which prevents users from establishing proprietary rights in either the works themselves or subsequent versions thereof. Richard Stallman, the founder of the GNU Project, refers to this type of agreement as "copyleft. " In this note, Ira Heffan analyzes the enforceability of the GNU GPL by analogy to shrinkwrap and shareware license agreements. He describes and analyzes the GNU GPL and concludes that it is enforceable. He contends that copyleft is useful for other collaborative works distributed electronically because copyleft assures the works' continued availability to the public. t
digital works.7 Meanwhile, a proprietary model has emerged as the primary paradigm for software development, a model which does not support the collaborative development of software programs.
In software parlance, "code" refers to any set of instructions interpreted by a computer. Code appears in various forms. Two such forms are "source code" and "object code." The former is readable by humans and computers, the latter only by computers. It is difficult for a programmer to modify a computer program without the source code.8
Under the proprietary software model, most software developers withhold their source code from users. As users work with a given program, they grow accustomed to it. Over time, their needs may change and they may prefer to modify an existing program rather than to replace it with a new and unfamiliar variety. However, they will inevitably find that this preference is both legally and technologically prohibited.
Richard Stallman, founder of the GNU Project9 and President of the Free Software Foundation, confronted this problem in the context of computer software.10 Stallman programmed computers before the sale of mass-market software became a multibillion dollar industry. He founded the GNU Project to provide an alternative to the proprietary model of software distribution.11
Stallman uses the analogy of buying a house to explain his objection to distributing software without the source code:
[W]hat would it be like if the only person who could ever fix problems with your house was the contractor who built it originally? That is the kind of imposition that's involved in proprietary software. People tell me about a problem that happens in UNIX. Because manufacturers sell improved versions of 7. Legal questions regarding copyright for software highlight similar questions about other digital works. For example, if a programmer can, within current copyright law, share his software with the public and ensure that the public will always have use of that work, authors of other kinds of works should be able to do the same. 8. A computer program is actually composed of a list of code numbers that signify computer instructions. This arrangement of instructions is known as the "object code" or the "executable" program. Because humans cannot easily work with instructions in the format of numbers, computer software is usually written in a high level computer programming language, such as C, Basic, Fortran, Pascal, or Ada, in which commands are written in words, not numbers. High-level languages contain sophisticated shorthand instructions for many numerical instructions. The human-readable form of a program written in a high-level computer programming language is the "source code." Specialized computer programs known as compilers translate specific types of source code into object code. See 9. GNU is an abbreviation for "Gnu's Not UNIX." The self-referential name is reminiscent of "recursive" software programming in which a portion of code references itself as a subroutine. "To avoid horrible confusion, please pronounce the 'G' in the word 'GNU' when it is the name of this project." Richard Stallman, The GNU Manifesto (visited Apr. 16, 1997) along with the software market. There are few reported court cases that deal directly with shrinkwrap licenses, but scholars have written a great deal about whether they should be enforceable.17 Because shrinkwrap doctrine forms the most relevant existing case law and commentary, it is the starting point for this analysis. Part I provides a brief review of the shrinkwrap cases and the analyses used by those courts that have encountered shrinkwrap license issues. Although shareware has not previously been analyzed by any court or scholarly commentary, this note uses shareware as a transition from shrinkwrap license agreements to copyleft because shareware encourages distribution by the end-user. Courts and scholars have largely ignored shareware, probably because it would be impractical for a small shareware developer to enforce her rights in court and because there is a general perception that shareware is not very important to the software industry.18 However, shareware is a popular distribution system enabled by digital technology and therefore useful as a steppingstone to the analysis of copyleft.
Part II explores the implementation of copyleft under the GNU GPL and examines the similarities between copyleft, shrinkwrap, and shareware license agreements. Applying the analysis developed in the shareware discussion, Part II concludes that the GNU GPL is an enforceable and effective way for authors to ensure that both their own works and subsequent contributions thereto remain available to the public. In the digital age, authors of collaborative works will find agreements like the GNU GPL useful for facilitating creative, cooperative development.
I. SOFTWARE LICENSE AGREEMENTS

A. Historical Development of Computer and Network Technologies
In the 1950s and 1960s, most organizations that owned computers owned mainframes.19 IBM dominated the market with its 360 line of mainframe computers.20 "Typically, one big machine served an entire organization. Often it lay behind a plate glass window, people in white gowns attending it, and those who wished to use it did so through intermediaries."21
The 1970s brought technological advances that allowed more transistors to be etched into silicon, thereby permitting the production of more powerful, complex, and affordable computers. ply gave their customers whatever operating systems and software they had free of charge along with the hardware. Corporations large enough to afford the computers paid programmers to develop new applications or modify existing ones.24 Since so little software was available, scientists and academics commonly shared the software they developed with each other.25 "[R]esearchers typically swapped programs, embellishing one another's work without much attention to taking credit or nailing down commercial rights."26 During the 1980s, the personal computer emerged. Intel, for example, developed a family of microprocessors that could be used in computers that individuals could afford. Based on the Intel processor, IBM produced a "personal computer," which became hugely successful. For the first time, large numbers of computers could run the same software programs, and a mass market in personal computers was born.27
As computer hardware became faster and cheaper, networking technology improved. In 1968, the Advanced Research Project Agency ("ARPA"), a division of the United States Department of Defense, first funded the computer network now known as "the Internet."28 ARPA sought a mechanism for communicating command and control information that could continue to operate even if the network was partly destroyed.29 Bolt, Beranek and Newman, a government contractor, developed the core packet-switching technology and set up the network after winning the contract from ARPA.30 From the four sites initially connected in 1968, the network gradually grew. In 1983, the entire network, then connecting approximately 500 academic computer science departments and military laboratories, switched to the TCP/IP networking protocol,31 the same protocol used on the Internet today. The flexibility of the underlying protocol has allowed the Internet to continue to function despite its incredible growth.32
As the network developed, it became easier for computer users across the country and the world to share data and digital works such as software. For example, in 1985, the National Science Foundation ("NSF") developed the NSFNET high speed "backbone" to connect more United States universities.33 The network was also connected to other networks overseas. By January 1997, there were an estimated sixteen million host computers on the Internet.34 In fact, the number of host computers on the Internet has doubled every year for the past five years. 35 The rapid growth of computer and networking technologies increased consumer demand for software, and software developers began exploring new ways to define the legal rights of users. The next sections of this note describe the evolution of software licenses from individually negotiated license agreements to shrinkwrap and shareware license agreements.
B. Software Licensing Prior to the 1976 Copyright Act
Professional software developers in the late 1960s and early 1970s wrote specialized software for a particular client or group of clients.36 The scope of a programmer's copyright and patent rights in software was unclear, so developers tried to cover their software with state trade secret and contract law.37 Instead of transferring title in the software to their clients, developers retained ownership of the software and "licensed" the software to customers.38 A term of art in property law, a license is essentially a permit-an intermediate point on the blurry line between property ownership and trespass.39 Therefore, a customer who has a license to use a copy of a program is a rightful possessor but not an owner of his or her copy.
Early computer software license agreements were based on the developer's property rights in the physical copy of the software.40 The license agreement gave the customer permission to use the developer's physical property and specified the terms of transfer.41 If these license agreements transferred intellectual property rights at all, they usually gave the user permission to copy the software only in a manner consistent with the rest of the agreement. Shareware is software that programmers distribute openly and widely for computer users to try before they buy.86 A shareware software developer can distribute his software by uploading it onto electronic bulletin boards and Internet archive sites.87 The software may then be downloaded by prospective users.88 Typically, the shareware developer grants the user permission to use the software free of charge during a trial period.89 If the user decides to keep the software, she pays the developer and "registers" the software.90 If she decides not to pay for the software, she is expected to delete it from her computer.91 As an incentive for payment, the developer may provide registered users with a version of the software that includes additional features or a printed copy of the manual.92 In essence, shareware is an arrangement based on trust that enables programmers to distribute software directly to users without the distribution overhead associated with customary retail sales channels. outside the bounds of the shareware license, since the user has infringed the programmer's copyright by making an unauthorized copy. Additionally, a court could find that the shareware user is not the owner of the copy and therefore does not have the right to use the software without the copyright owner's explicit permission.97
A contract-based argument also exists for allowing shareware developers to enforce the shareware distribution system and prevent users from downloading shareware without paying. A contract exists if there is an offer, acceptance, and consideration. If a user receives the software knowing that the offer was limited to inspection and evaluation and the user then accepts the offer by downloading the software, there is a meeting of the minds on the proposed use restrictions.98 Shareware is so widespread among the computer community that, when a user downloads shareware from a web site or bulletin board, one could argue that the user already knows, or should know, the terms of the license, with or without actual notice.
If a notice appears when the shareware program first runs, indicating that the software is provided only for a limited evaluation term, that notice along with continued use by the user could evidence the formation of a contract on the terms appearing in the notice. Even if the user did not know about the terms before she downloaded the software, by continuing to use the software, the user agrees to the license terms and must either pay for the software or delete it at the end of the trial period. Once again, there is a meeting of the minds, and the exchange of software for a promise either to pay for it or to delete it represents consideration. In a typical shareware scenario, where a user downloads a trial version of a program from a bulletin board or an Internet web site, no money changes hands before the user is given a chance to evaluate the software and the license agreement. Therefore, the user cannot use the Third Circuit's argument in Step-Saver that the terms of the agreement constitute an unaccepted modification of a contract previously formed at the time of purchase.99 The laser printers of the mid-1970's were the size of today's compact cars. When Xerox gave the AI lab a Xerox Graphics Printer, the only place for it was in the lab's ninth-floor machine room. Researchers connected the printer to the local area network that the lab was developing, and soon anybody in the building could print a 100-page document by typing in a few commands. That worked fine, except that sometimes the printer would run out of paper or jam, and dozens of other jobs would pile up. Other times there would simply be a lot of people wanting to print long documents, and the person who needed to print a single page would have to run up and down the stairs or babysit the printer until that page appeared. But since the programmers at the lab had the source code to the program that ran the printer, they could add features that solved these problems. Soon the printer was helping the lab run smoothly. "It would send you a message when your document had been printed," recalls Stallman. "It would send you a message if you had anything queued and there was a paper jam."
All this changed in 1978, when Xerox replaced the machine with a new laser printer called a "Dover" but wouldn't share the printer's source code with the lab. "We wanted to put those features into the Dover program, but we couldn't," Stallman says. Xerox wouldn't put the features into the program either. "So we had to suffer with paper jams that nobody knew about." True, I don't get any royalties on the millions of copies of my songs which have been extracted from concerts, but I see no reason to complain. The fact is, no one but the Grateful Dead can perform a Grateful Dead song, so if you want the experience and not its thin projection, you have to buy a ticket from us. In other words, our intellectual property protection derives from our being the only real-time source of it. Barlow, supra note 6, at 126. In Barlow's model, the real work that musicians do is the live performance. When fans make copies of their work, the artists become more popular. In the case of the Grateful Dead, this popularity allowed them to sell out large amphitheaters. See id.
112. For an explanation of the name GNU, see note 9 supra. "We hope to supply, eventually, everything useful that normally comes with a Unix system, and more." GNU Manifesto, supra note 9. Richard Stallman wants to share GNU software with the public. He wants to allow everybody to use the software, modify it, and give it to their friends. He wants to make sure that the public will always have the benefit of the GNU software and that anyone who develops a work based on it also gives the public permission to use, modify, and redistribute the new version.
The list of available programs includes compilers or interpreters for at least seven programming languages (Ada
At first glance, dedication to the public seems like it would be easy to accomplish by simply abandoning copyright and donating the work to the public domain. However, when a work is in the public domain, others can establish their own proprietary rights in new versions to which they contribute. For example, when an old song falls into the public domain after its copyright has expired, a performer can own a copyright in a new arrangement based on the old song.118 Similarly, when a computer programmer modifies software that is in the public domain, that programmer owns a copyright in the changes he made, even though the underlying work is still in the public domain.l19
Alternatively, a programmer can incorporate a patented process into a public domain program, thereby preventing others from using the modified program. Thus, whether he uses copyright or patent, a programmer can take a work from the public domain, modify it, and establish his own proprietary rights in the modified version.
Ironically, then, in order to share its software with the public while preventing others from establishing their own proprietary rights in derivative versions, the GNU Project needed to establish strong proprietary rights in its works.120 By licensing its software to the public with terms that prevent others from establishing their own rights in the software, Stallman created an arrangement he calls "copyleft."121 The GNU GPL gives users permission to copy, modify, and distribute GNU software conditioned on the user's agreement to license all derivative versions under the same terms.122 Further, users must agree (1) not to establish proprietary rights in the software;123 (2) to provide the source code to anyone to whom they give the object code;124 (3) to include in the software notice of the applicability of the GNU GPL;125 and (4) to accept the software without warranties of any kind.126
In accepting the terms of the GNU GPL, a user agrees to license works based on GNU software under the terms of the GNU GPL.127 This agreement prevents a programmer from establishing copyright or patent rights in the software. For example, the GNU GPL states that any relevant patent must be "licensed for everyone's free use or not licensed at all."128 Thus, if a user cannot distribute derivative software covered by the GNU GPL without a patent, then the user may not distribute the software at all. 129 Under the GNU GPL, each distributor must ensure that every recipient of the object code has access to the source code.130 This requirement can be satisfied by actually distributing the source code with the object code or providing information regarding where the source code may be obtained.'31 Access to the source code allows the recipient to understand how the software operates, change it, and further build upon it.
The source files and the program containing the licensed software must provide notice of copyright, the GNU GPL, and the disclaimer of warranty.132 If the software is modified and then distributed, the modified software must clearly indicate that it is not the original so that programming errors will not reflect on the original authors' reputations.133 Finally, the modified program 120. Or as Richard Stallman said in an interview, "You could also see it as using the legal system that software hoarders have set up against them. I'm using [their legal system] to protect the public from them." Betz & Edwards, supra note 12.
121. Stallman uses "copyleft" as a general term that refers to any kind of copying conditions that permit some form of redistribution, but do not allow any further restrictions to be added during redistribution. "Copyleft says that anyone who redistributes the software, with or without changes, must pass along the freedom to further copy and change it.... Copyleft is a general concept; there are many ways to fill in the details. Because the software is licensed free of charge, the GNU Project does not provide a warranty.135 A distributor, however, is welcome to provide a warranty, for a fee, as a value-added service. The GNU Project wants to encourage programmers to donate their programming time, but legal liability could detract from this goal, since personal liability for defects might discourage programmers from participating.136
B. Enforceability of the GNU GPL
The enforceability of the GNU GPL has not been litigated.137 However, enforceability of the GNU GPL can be evaluated by analogy to shrinkwrap and shareware license agreements. As discussed above,138 shrinkwrap licenses provide rights under contract and copyright law, focusing on the use of a single copy of the software. Permission to make a backup copy or keep duplicate copies on computers at work and at home might be granted, but redistribution is usually prohibited. Furthermore, some developers attempt to prevent reverse engineering and modification of the software. Shareware licenses, on the other hand, usually permit redistribution. Thus, a shareware license more closely resembles a license between a software developer and a distributor in that permission is granted to make copies and distribute them to others. The GNU GPL differs from shrinkwrap licenses because it includes permission to modify and redistribute, and it differs from both the shrinkwrap and shareware transactions because no money changes hands. Although the law regarding mass-market transactions in intangible goods has not yet solidified and the contract requirement of consideration disfavors nonmonetary transactions, the GNU GPL should be enforceable to the same extent as shrinkwrap license agreements.
The restrictions that the GNU GPL places on users are essentially conditions precedent to a nonexclusive copyright license. As discussed with regard to shareware, if a copyright licensee uses a work in violation of the license provisions, then the grantor may have an action for copyright infringement, breach of contract, or both.139 Similarly, the GNU Project should have valid copyright infringement and breach of contract claims against users who do not adhere to the terms of the agreement.
Courts have held that an author can pursue claims of copyright infringement if a licensee makes use of the author's work in a manner that is outside the scope of the license.140 The terms of the GNU GPL are structured as conditions precedent to a copyright license,141 so a user only obtains permission to modify and distribute the work if she agrees to the terms of the GNU GPL. Any breach of these terms should result in liability for copyright infringement. The GNU Project can also assert contract claims against users who do not abide by the GNU GPL.142 As with shrinkwrap licenses, the GNU GPL is enforceable as a contract only if it constitutes a valid contract that is not preempted by federal law.143 In the case of GNU software, some users obtain the software free of charge over the Internet, while others pay for a CD-ROM containing the software. In either case, the relevant requirements for a valid contract are mutual agreement, legal consideration, and subject matter not preempted by federal law.
If the user does not pay for the software, the agreement accompanying the software might be viewed as the transmission of an offer,144 where the owner of the software, in this case the Free Software Foundation, is the offeror and the user is the offeree. The user downloads or otherwise obtains the offer. Notice of the GNU GPL appears at the top of every source code file and on the screen every time a program runs,145 so any use of the software clearly provides notice to the user of the existence and terms of the GNU GPL. The user can use the software indefinitely, decide if she likes it, and evaluate the terms of the GNU GPL. If the user agrees to the terms of the GNU GPL, she accepts the contract and is granted the limited right to modify and distribute the software. If she does not agree to the terms, she does not have the right to make or distribute derivative versions of the software.
Under a shareware license scenario, the user's consideration is the money paid for registering the software. Where GNU software is acquired free of charge, the requirement of consideration will not be met by monetary payment.146 However, the creation, modification, or destruction of a legal relation on the part of the offeree is valid consideration. 
CONCLUSION
Copyleft was created as a weapon against copyright. But there are reasons besides a complete disagreement with proprietary rights for ensuring public use of a work without abandoning it to the public domain. The GNU GPL encourages the development of collaborative works by ensuring that they will always be available to the public. It can be applied to other works to provide an island of collaboration and public access in a sea of proprietary rights.
The copyleft mechanism is useful for other works besides software. As traditional works are transformed into digital works, they are increasingly easy to copy, modify, and distribute. Digital technology is useful for speakers who have a message they would like to make available to a large audience at little cost. The digital technologies are ideal media for people who are not selling content, but are only creating and providing it. Authors no longer need publishers to disseminate their thoughts and opinions. Many people will want to develop works collaboratively and allow those that come later to add or change them, thereby standing "on ye shoulders of Giants" instead of on their toes.152 But they will also want to ensure that their work and all future versions thereof remain available for the benefit of others. Therefore, they will want to do more than merely dedicate their work to the public domain.
The GNU GPL is different from other nonprofit software licensing agreements. The National Center for Supercomputing Applications ("NCSA"), for example, allows educational distribution of the software and documentation that it develops and distributes on its web site, but it does not permit commercial use of its software.153 NCSA accomplishes this by relying entirely on copyright and giving educational institutions the right to reproduce and distribute the software while prohibiting commercial reproduction and distribution.
The Computer Systems Research Group at the University of California at Berkeley distributes its "FreeBSD" version of the UNIX operating system for the Intel-based PC platform along with the source code over the Internet. The Computer Systems Research Group licenses its right to copy, modify, and distribute the FreeBSD software, but requires prominent display of its copyright notice in any software or documentation derived from its works and on all related advertising.154 Like the GNU GPL, FreeBSD allows modification, but unlike the GNU GPL, the FreeBSD license does not mandate that follow-on works be distributed free of further restrictions.155
A simplified version of copyleft would permit users to copy but not modify works. This form of agreement could be useful where one wishes to maintain the integrity of a work by preventing modification while allowing free public copying and distribution. For example, when a work states an author's opinion, the author might wish to encourage distribution yet prohibit future modification.
For Copyright ? 1985 Copyright ? , 1986 Copyright ? , 1987 Copyright ? , 1993 Copyright ? , 1994 Copyright ? , 1995 Free Software Foundation, Inc.... Permission is granted to make and distribute verbatim copies of this manual provided the copyright notice and this permission notice are preserved on all copies.
Permission is granted to copy and distribute modified versions of this manual under the conditions for verbatim copying, provided also that the sections entitled "The GNU Manifesto", "Distribution" and "GNU General Public License" are included exactly as in the origi-that add value, but assures continued public access to the underlying content.161 Copyleft ensures the collaborative development of these works. 161 . For example, it would be consistent with copyleft for a company to publish the genealogist's data commercially, but under the terms of the GPL, the company could not assert any rights in the data. Everyone is permitted to copy and distribute verbatim copies of this license document, but changing it is not allowed.
PREAMBLE
The licenses for most software are designed to take away your freedom to share and change it. By contrast, the GNU General Public License is intended to guarantee your freedom to share and change free software-to make sure the software is free for all its users. This General Public License applies to most of the Free Software Foundation's software and to any other program whose authors commit to using it. (Some other Free Software Foundation software is covered by the GNU Library General Public License instead.) You can apply it to your programs, too. When we speak of free software, we are referring to freedom, not price. Our General Public Licenses are designed to make sure that you have the freedom to distribute copies of free software (and charge for this service if you wish), that you receive source code or can get it if you want it, that you can change the software or use pieces of it in new free programs; and that you know you can do these things. To protect your rights, we need to make restrictions that forbid anyone to deny you these rights or to ask you to surrender the rights. These restrictions translate to certain responsibilities for you if you distribute copies of the software, or if you modify it. For example, if you distribute copies of such a program, whether gratis or for a fee, you must give the recipients all the rights that you have. You must make sure that they, too, receive or can get the source code. And you must show them these terms so they know their rights. We protect your rights with two steps: (1) copyright the software, and (2) offer you this license which gives you legal permission to copy, distribute and/or modify the software. Also, for each author's protection and ours, we want to make certain that everyone understands that there is no warranty for this free software. If the software is modified by someone else and passed on, we want its recipients to know that what they have is not the original, so that any problems introduced by others will not reflect on the original authors' reputations. These requirements apply to the modified work as a whole. If identifiable sections of that work are not derived from the Program, and can be reasonably considered independent and separate works in themselves, then this License, and its terms, do not apply to those sections when you distribute them as separate works. But when you distribute the same sections as part of a whole which is a work based on the Program, the distribution of the whole must be on the terms of this License, whose permissions for other licensees extend to the entire whole, and thus to each and every part regardless of who wrote it.
Thus, it is not the intent of this section to claim rights or contest your rights to work written entirely by you; rather, the intent is to exercise the right to control the distribution of derivative or collective works based on the Program. The source code for a work means the preferred form of the work for making modifications to it. For an executable work, complete source code means all the source code for all modules it contains, plus any associated interface defini- 
END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Programs
If you develop a new program, and you want it to be of the greatest possible use to the public, the best way to achieve this is to make it free software which everyone can redistribute and change under these terms. 
